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[ja.«J=] 

afl^fe fl#*Hi l^AS ^ &b ^# «^1 &® 7flA] 

W". nf^- Wj-^^- dlolE^ c-HojEi AIJ:^ 1/N (N 

4°l^ 3*r)3 7>^m 4^ M wlia^H ^ 

^^Mb #31, #71 4^ 2 ol^V 

2 o]^o) Aj. 7 i ^ ! o^}. ^ tis.^- if-^ *fl 2 ^iL» 4^2] ^ ^IJl* 

# iHWlb #31 ^ ^-71 ^ ^IJll-i- <^l-g-*H <*I3l* ^^^l7lb #31 » 

i^-^cf. ^<^1 i4€- ^#*V ^# u o v ^^ °d^s]b ^IJl^ fl#*>« Ji^s 3#« 
£ l 

^#71, ^^V, PHASE, CDR, #^ ^ ^ 
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^ ^ cflolE^ 4^ 3\ n. ^ {APPARATUS FOR 

RECOVERING CLOCK AND DATA USING LINEAR PHASE DETECTOR, AND METHOD USING THE SAME} 

IEL 1^ ^ ti>^-^*l <a ^°o to fl ^ 3# ^#7)2] ^-fr £Al*V -ir^-Holcf. 

£ 2a^ £ H £^1^ ^ A o V ti>BJ-3ifl ^ ^HH o}h zjl^^. c^^. 

£ 2b^r £ H £^1^1 ^ ^#7]^ Wj-^-^*! ^ Ufa. 4 :l ^E^eJlA^ ^ 

£ 3^: J£ 1^1 ^ ^#7l^ Wl-^^l*]- ^ a}^ ^ <^V ^^7]^ A] 

3 4€ T^-fr ^SL^tf. 

IE 7-8: Z. 4°fl JE^s} ^ *J t-HolEi ^ #*]°] hV^^ ^ tcj-S. ^E^^ ^ 

* £LAl*l ^ £ olcf. 

57-4 



1020030039613 ^7}: 2004/2/6 

£ 10^r £ 4^1 51 a] si ^ cj)o-|Ei 4^ HV^-al^ ^ ^A]ojH nf^ ^ cflo] 

<i2> ^ ^r^-B- ^ ^ A o v ^#71, ^# yj-^, #^ ^ ^(ol*>, CDR)*Kr 

^# y o V ^ , CDR ^ «o v ^°fl ^tb ^°lcf. 

<13> 7]# g-o)^, C-llo]Ei7> ^^l£)ZL ^71^ t-flolEi Ajjr* Jl , 

#71 tflo}Bl ^^l^Cf. A c V 7 l cflolE] A]Jr 7 > ^A]^ Ufl, ^7HH # 

7} cflolE^ Ajjr^ Aj- 7 j ^Ajyloll oflS^o] ^ ^>7fl J^S^O) ^-Cf. Aj- 7 ] ^| o] ^ 
^31* 4^*f7l ^*1H, ^-7] ^ 
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*ltlt=h °1 "A. A oM #<£^ C-flojE^ AlS7> ^^Tfl 7l HI o] ^ Ajjro] 

^-71 #^ -ilS; Si ^ A o Vo l *7l (synchronization) s\o]o\ tb^. ^M", #7l cfl 

^1^7> a]S -f-i- -f-^Rr ^-f , ^71 cflolEl Ajjrofl ^(propagation 

delay) °] *>«€^. ^, A oM cflojE] a]^^ #7] ^sf^ -tlJ^ 

(synchronization) SH^tf. ZLBiJE.^, ^ojEI -<0s7> ^^-*>7fl 

9X^. °13tr €-*H3* fl* ^17> ^ ^#7) ^ CDR #*l°lth 

<14> ^Eflo^ CDR *J-*]^ o^V ^#71, P/V €€:7l, *)<>] ^7) ^ ^ 2]^^-# i^*>ul 

91^. ^71 ifl>«- ^#7)^ ^^5]^ tiling ^15.^, ^elH^r, ^3 

£r A o V S ^<H*V ^^iES 7}xlb Ajifo] &t}. ofl* ^o] 7 cflojEi AlJrfiJ. ^Sf^ 

#^ ^1S7> <a^^CfJi <5>^, ^>7l CflolEi Ajjro] ^^#ol lOGb/s 0 ^ nfl, ^7) ^Hr 
^11^1 ^^H^S. lOGHz^cf. 

<15> 7l#o] ^4**1 Sj^o}, ^ ^S^o) ^ r-llolE^ x^^o] Til^^a) ^ 7 >*>J1 ^cf. 
^, ^-§-^^1 n^M: JL^SLsL <r 9X^ "fl*fl7 r *\9XA. =L^, *efl^ # 

7| ^ ^7)^ ^3X>^ #^ Aj;£nKg- t^l^j ^ 0I7H- ^^Hr 

A cM ^#71^ tr^€ ^3 ^-g-^g- 7\*}±= cflclE^ Ais^rl- ^el^ ^ SU^. «fl* 

^>-g-7l-7> elMEi 20Gb/sS. €-S.7> ^cfji 7>^^>. 4 V 7] ^i<y- 

^7|7> ^tfl 5GHz^ ^sf^ #^ ^Al^ ^ ^cf^, ^sfl^ 7j^(full rate)^>H 

^. ^71 ^ ^#71^ 5Gb/ S ^ CflojEi Aj^nV^- Jl^O.^. ^ E) ^ ^ SZ^Cf. 



57-6 



1020030039613 #^ H*]-: 2004/2/6 

<ie> oj&l^ n%*}7} S #efl^ CDR ^lfe 1/2 wl-g:(l/2-rate) 

7l# ^l^>^cf. ^7) 1/2 ^#71^ 2tiflo] *V°m 7M^ 

21 € #^ ^1^^ ^r4T7f 5GHz<?l % + , ^7] sftsfr ^#71^ s|cfl 10Gb/s^ ^-7l cflol 

2«fl feMtJ-Jl § ^ 5Um-. ^4", 1/2 Hl-frd/2-rate) 3# 3#?l*r #713 ^1^-8: 

^ &^17> 4*1 1H1€4. 71 #0] ^-^^7)1 n^tMl 4^ n Q \^\y\ «V€- 

*1em ^iL7} $Zo.^ ( o]ou 44 ji^o. s cfloiEl ^e)^ - 01^ ^ 3^7) ^ CDR 

[^o] ol=ZL7> ^ 7] 52f^] 
<17> ^oflA^ ^ ^ ^gfl 7l^Sl g^*- «fl^*l-7l <tms\±r ^JJl#3 ^ 

<18> -a cfs jiza^ <^3tt a]«^ 3#*>» JI^JeL ^ 3# ^# 

71* ^I^Cf. 

<i9> 1^0} c£ q-^ -e.^ ^^sl^ ^11 ^ efloiEi jl^_o S *r 

<20> -g- ^S] SE 4€- #3 A]Jr * oflolE-1 ^Jr- J7^0. S 4^Al^ ^ 01^ 

#^ ^ cflolE-l 4^ X| o>^. 
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cflolE^ Al^l- A cM C-11o)E-l AlJl^ ^^£1 1/N (N^r 4°}^$) 7$^)°] ^^1- 4^ 
*H1 ^1 1 ^iLlr* 7M^ ^#*V ^ ^^^1^1^ ^1; 

*Vtt *fl 2 ^#*> ^-a* 4^ ^^§^71^ ^ #7] 

^iL» 7^1^ 7l§ ^iL iHW?^ ^7^1; * ^-71 7l§ ^iL >{0JrS. 

# °l-§-*H, Sfl^l J±^Rr ^7l 7l§ ^"^Al7l^ ^-7^1# Cl ^ 

olcf. ^-71 7l§ ^iL ^IJll;^- ^A]7lfe #31^, ^"71 3J£ 4]JL«- 

2fl^l^l7l^ 4= 91^. ^7} 71$ Al^l- ^^W^ #7fe, ^7} 7)^ 

H2.^-& ^Hl^HJl^lAl 7 ]ir ^-7^1 ^ ^-7) ^EH-BJl^l5l ^l^^ofl tfl^H ^uf oj>£s] XQR 
<2^T-§- 4^Rr S.^ ^ $1rf. AV 7 ] fl^j. ^ Al^rS-g- ^A]7l^ ^Tfl-b, ^-71 

#71 3H V *> t^^]7l^ ^711^-, #71 S^- ^1^1-1; ^E]#efl#Al7l^ 
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^^Rr #31; A oM *fll^7l iLcf 7J ^2^7l(c2=cl/n ; <^7H n>4)# 7}xH, ^xf^AS 
2i/n^] 7>^1 n7fl5^ ^ ^^Rr ^] ; #7j 4 #^ ^liti tfl-g- 

n 7fl<5] ^ji 44 IHW?^ ^711; ^-7] n 7^9) ^ ^ 

*H n 7fl^ 2:^ 44 ^^l^r #7fl ; ^ ^7} n 7fl^l ^IJL^: tf?} n 7fl^ 

#^ ^JltS ^EJ^SWH ^"71 A]l^7}^ ^7l» 7M^, ^-7] ^Sj^r t)H E^ 

$^o\] cfl-g-sHr q-<i€ 3#*} ^Isl^ M*Hr ^Tjli- ^ &t}. 

-8-71 cflo}E-lAl^<i^ ^Gb/S °1^ ^ #4. -g- °d ^*HH 4^ 

^71 cflolE-lAijr^fi] 40Gb/s°l:a, ^"71 n£- 4<iJ ^ A o v 7] ^ 21 

71 n 7fl£l #^ AlJl* # cfl-g-*}^ #3} AlJrofl -g-^^C^ 44 Hfl^l^ZL, #71 *fl2^7l<2l- & 

n 7fl^ 71 § ^a. ^!Jl«-§- ^<?M 71-cr £31; £ #7l n 7fla) 7l$ ^Ji ^Jl«# #7l n 
711^1 HSL^S. ^EH-BjlAl^ji #71 *fll^7]Sj- ^<a*V ^7]» 71-7H, #7l ^ 

cflolEiA]^^^ ^^ofl tfl-g-^ 7l§ ^1JL<I* ^^^1 71^ ^-Tll-S- ti\ 

^ ^o] <y ^AHlofl nf^ ^1^ 3# ^#71^ CiHEi Ajif a o V 7 ] pflolEi 
1/N (N£r 4ol#^ ^)o} ^Sj-^g. 7>X]^ 4^0] -A]^#ol| ZV7I ^ 

°\ ^#§>J1 ( #71 ^#5] ^ ^l^Hl t)l*> ^1 1 ^1^> ^i-i-* ^71 7M^ ^ 

^^A|7l^ iH^V #7l 2 °] 

2 ojAj-oj ^7) ^ x ^av^]. ^^s.^- ^] 2 ^^.1- 7Mxr 
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^ IHM^Itt ^ #7l 4^31 ^ Als*^ °l-§-*H * 

-M^lfe fl#*> ^IJl 4 s SU^. A o V 7l ^#*> ^iL^Mr, -8-71 N^r 4olJL, #71 

4^ #3 ^l«^r 4^- fltf-g: 7>^ ^ -S- ^Aj^ofl 14s. ^ °) 

^#71^ #7l ^9] ^llff 7l§ A]S<^1 tfl$ ^J±» 7>*]fe 4 

^ 7l§ ^ii ^1^1:* ^*l7l^r 71^ #3: £ #7] 4^ 7l§ ^iL 

iL^Vxr ^"71 7]^ !>^1 71^ Aljr D] i# 

^ *r Sa^". #7l 7l§ ^JL iHg-^, A oM 71^ 3|J±-»M| ^t^H *fl 1 l^^ejl 

*l; ^y] 7l^ #jl ^i^l ^l^M SI^ Xl 2 ^b1#^; % #7] Xl 1 ^ # 

71 Xl 2 ^E]#eJ|*H Tg^o] 01^ Xl 1 XOR TflolBl- iff ^ SZcf. A o V 7l fl#*> 

^ #Jl Xl 1 2fl*l, Xl 2 efl^l, Xl 3 5fl*l Xl 4 2f|*l# ^ A o v 

71 7l§ #JL ^iL-^TT, #71 Xl 1 Sfl^l^l #^^H1 Xl 5 Hfl^l; #71 Xl 2 Bfl^l 

°1 #^^1 01^ x| 6 2fl*l; #7] XI 3 efl^lsi #^^ofl 01^ xi 7 Efl*l; 

* #71 XI 4 Bfl^lSl #^^-ofl Tj^cX ol^ XI 8 2fl*l» ^ ^"71 S^f-^r, # 

71 XI 1 Efl^Sl #71 ^ # 7 | XI 4 efl^Sl #71 #3^1 ^t^H 9l$= A 2 XOR XM 

— ; #7l XI 1 afl^lsl #71 ^ #71 xl 2 efl^l^l #7l #^^1 01^ xl 3 

XOR 7ll°lB; #71 Xl 2 Hfl^l^ #7l ^ # 7] xl 3 Hfl ^1 ^ ^7) #^^H ^5q<X 5Utt 

*fl 4 XOR TflolB; ^ ^-71 Xl 3 Hfl^l^l #71 * #7l Xl 4 Hfl^l^ #7l #^#<i 

^1 5 XOR tIMe-I- ^ 91^. ^7) ^#x> a] ^ H-^fcL^ a o v 7 ] ^ 2 XOR Til o] 

B^l #7l Xl 3 XOR XMH^l #71 XI 4 XOR XMH^l ^ ^"7l Xl 5 

XOR XMH^l #^^l ^^cX oi^ xl 3 ^e^bji^s. ^ 01^ 
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<24> M. aj-tgcq Cfs ^Aloflofl H)-^- 2fll^7j(cl)» 7>4 ^ ofl o] <^ 

^^>J7, #7l *fll^7l 12.4 zj ^I2^7l(c2=cl/n ; <^7}*) n>4)«- 7^H, 2it/n4 

4#4~I- 7>^1 n7fl^ ^lltl- 44 °d^*>i, #4 4 AlS-l-ofl cfl-g-^Hf #4 t-fl 

o]Ei Al^l^ 4 cflolE^ tfl-g-sKr #3 -tlJLofl -g-#<5H n 7fl4 ^M. ^S-l- 

# 44 ^44£r n 7fl4 Efl^l^l-; #4 n 7 flo] Hfl^-cjs.^ £;g£)ul, ^-71 n 7fl4 4 

#4 i£t)"44 n 7fl^ s^- Ajjrl'-g- 4-4 fHW 4 *r n 7fl4 fe4S^E?:#; 

^ #4 n 7fl^l te^tH^M ^^£1^1, #4 n 7fl4 ^ ^liL^g: #4 n 7fl4 #2) ^ 
Iti -S-^SV^ #4 A}1^7}2\ ^7l» 7>44, Aj- 7l ojgjs)^ c-HolE^Als^^ 

cfl-§-4rr ^iS. 414 4^*> ^1^1-1: #3*Hr ^4^4* - oicf. 

<25> t\-^ ^X\a\]d]} rtfs. ^ c,j olEl Aijr-g. a o v 7 ] ^ojE^ a]s 

4 4^4 1/N (N^r 40} ^2) 4^)4 ^4^T» 7>4^ 4^4 ^4^ #3 ^131*<H] 47] 4 

4^44 4 #4 4<g> A]J> ^2 #4 cflojEi AlJicq o^«. d] o]E^ ^if 7}*)±r 4 

^4 4«- cflolEi ^44^ #4 4 #4 £ #4 7l§ ^Jlf °l-g-*H 

^14 44-i- XH^Hfr 4°J- ^14 !H944^r ^1; #4 ^l^^Hl 44 #4 

4^4 ^4^r #4 ^l^l-* -&44 7} ±± #7\}; #4 UL#4 4^4 ^4^ #4 Xl 
^44 #4 C-flojEi A]^4 4^ UlJU^Kr ^711; #4 4^4 4« 3143 <0 3l#4 #4 H 
^ ^IS*^- ol-g-^><^ Ci]o]Ei Al^l- E)E^ol^lAl7l^ ^Tjll- ^ 

^71 ^^X> A]^, #7l 7l^ ^ a o >71 t-lHEi ^1^171^ ^ 

Tfl^, #71 Nxr 4ol^l, #7] 4^4 ^4^ #^ 4^ 7>^ ^ $14. # 

71 4 A o^ #71 7l§ ^!Jr ^ AJ-7] 4-4 A^ti. DflolEi ^T^44fe # 

4 tiHEi #71 4^4 ^4^r #^ ^l^^^l 471 *}M*}oi 4-44 4#4i- 
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3#*Hr #31; #71 ^#^^1- ^#*H Cflth *il i 31#*V ^» ^-71 7l-*m 4=7^ ^#*> 

3iL #3l«-§: t^l^ #31; #71 44^ ^#*1- 3jj± #J-«-i: 2 ojAj- 2 °1# 

51 #71 1 3#*1- ^^-#^r #71 *fl 2 ^1#^> ^Sl* 7>^1^ 4^o] s^- 

* IHM^ #31; ^ #71 4^ 3^ ^IJlI-I: oi-g-^c^ ^a^I^ 
#311- aW 544. t^l 4^ #71 ^ cflolBl 4^ y o^^ #71 4^ 3#*> 

^M. ^JL*^ ol-8-*M, sflU iL#^}b 71^ #Ji°fi cfltV ^ iL# 7Mb 44^ 7l 

$ ^JSL ^lSlr# iHM^b #31; #71 4^ 71$ ^J&L °l-§-*H #71 7l§ AJ! 

1- iHM^b #311- 3 aW ^ 91^. #71 4^ 3#*> #JM-t- <>l-g-s> 

^ #71 t\)o)&\ Ajjro] Aj- 7l 4^0} A^ti C-ilojEi A|Jr^-g- ^A]7lb #311" C] aW ^ 91 

4. #71 3H *JJl«- ^S^7lb #31b, #71 71$ #s» oi-g-^H ^ Ji 

#*Kr #31, #71 ^#*> A]Jr ^ Aj-71 71$ AjjLofl ttfe). ^ A]Jr§ iHW^b # 

31 ^ #7] #<5Hf ai^^i 4-5}- #7l *i<y- 3H #511- ^^^l7lb #311- aW ^ 

4. ^£1^1, l^l #^ ^ ClMEi 4€ ^^-g: #71 *IH #Jl<HH ^oj^ofl 

*fl#^Rr ^lEi aflT^Kr #311- 4 ^ ^4. #7l 4^2] ^^Hr 

-a#^>b #3lb #71 *1H #J>°fl ttj-e} ^4^1- £sH7lb #7fl; ^ #71 #3)-^ ^4 

^<Hl #-§-*H #71 4^ ^T^Hr #3 #S#^r ^.#Al7lb #31* ^ ^4. #71 C-fl 

°1*H #« E|El-olnJ Al7l ^ cjTflb, #71 4^ *1« ^H^ ^ ^ ^ a] 7l #31 ^ 

#71 ^3^2} 4^o] CllolEi ^IS-i-* ^^^BjjAjAjTl #71 C-flolEi el^ol^Al 

71 ^ #31* aw ^ $14. 

<26> *gu$o) Cf^ ^^HHl 4€- ^ CflolEl 4^ tij-^^- ^1^7l(cl)l- 7f^l C-flolE^) Aj^ 

#7l ^1^71 ^.Cf ?J ^12^71 ( C 2 = cl/n ; ^71 
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n >4)» 7>*M, ^HAl 2 7t/n^ 3#a}» 7>aJ n 7flS] ^s^r #^ #«^- 

#7l ^11^71^ ^711- 7>aM ^71 ^^^^ C-HolEiA]^^^ +X\d\] cfl-§-^ 

^ S uf^ig °]^*} A]Jro| ^ 71$ Ajjr^ #7} A}2^7}9\ ^7l# 7>*14, 

3-^-3. 2 7t/n^ ^^>» 7}a1 n 7flS] a] a. tflojEl ^lJL<ll;-g- zj-zj- #^1?Kr #7ll ; #7l ^# 

A> -tlJ>14 #7l 71$ AjJroJ^ oj^H #7l ^H#*> ^l^^^l -§-#*H 31^°! 7>^5lfe ^ 
"SMH^S* iHM^ #711; #71 *l<MolAlJro} efl^ofl ^-^1-^ $]o]Q n 7 fl o} 

^S>^ #5} Ajjr=-^ #7l n 7fl4 $3X>^ ^^171^ #711; U A #7l n 711^1 A| 

tllolE-1 Aljr<gs.-g- #7l $3j-^ *1H^ n 7flSl #^ #«5L emol D oM^ #7l *fll$7l4 
^7l# 7>Al 4^ HM^ AlJrOj_o_ M^l^ t^^m. - ol^ 

<27> £ oj ^AHHl Of^ ^ ^ C-HolEi 4^ ^1^ dlolEi Ajlf #71 C-fl ol ^ AjJ^ 

#^-i:4 1/N (N£- 4ol^ ^-)o^ $s}-^l- 7^^ $3f^ ^Jifi zJ- 7 ] 31 # 

^ 3#A> A]^, 71$ Aljr c-flolEi Aljro] ojw. ^3 ^JjL* 7}^^ A^ti. 

t-flolEl ^JSl-^- ^^Al7l^ Aj^ i^Aj- £ #71; #71 ^#*> AJJ: Aj- 7l 7l- Aljr^. o} -g-*} 

^ *1H ^-^^171^ P/V ^«:7l; ^71 #^1 45} #71 4=^4 

a#Ai7H, #71 i#^ ^^Hr #^1 -ilM-a- #7l ^ ^# ^#7Hi ^i^}^ *j<y- ^ih 

^71; «1 #7l ^ tL c-fl ol Ei Al^s-54 ^. 7 l ^.a o v^ 4^=0) AjJl-t-i: ol-g- 

#71 C-flolE-l Al^s. ElEl-olulA^lJl, s&7] elBfolnJ^ ^1 °1 E"| <0^# ^^A^l^ ^ 
^ 91^-. #7l ^ ^#7l^, ^-71 N-S- 4olJl, ^1-71 ^2] $S)-^ 

^I-St A^ Cf^- ^1^ 7 >^ ^ Slcf. 4V7l Aj^ o^Aj- ^^71^, Aj- 7 1 c-fl ol E^ A]jr# Aj- 7 ] 
4^51 AlS#<Hl ^4 ^#* tillH^^ Zl-Zl-o] o^l^g. ^#^ ZL> Aj- 7l 
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A ^#*H1 tfl* ^ 1 ^#*> AA ?Wk= 31 Ji ^IM-fr IHW^ 

^j±Jf ; #7l 3#*> ^-a -ilJLl-a- 2 oi^v s^-sh 2 o]a o vo] ^ ^ ± ^ 

»^g- £#*Hr *fl 2 7^1^ 4^°} ^ AlJU-i- tA^A] 71^ 3i^\ ^ #7l 

S^" ^lJL#^r ol-g-^c^ ^-71 Al^l- ^NH^lfe 3#*> 4!Jl 

^ SlCf. #7l *i*g 4H# ^#7]^, #7l 4^2] ^ Ajlfl- ol-g-^H 71^ A]Sol) 

tfl$»- ^it 7>^1^ 4^2] 7l§ ^il t^A] 7]^ 71^ <4Jl ^iL^-; ^ #7l 4^ 

71$ ^Ji ^1^1-* °]-8-*H, 2fl^ <2^-^ iL#*Rr ^"71 71^ ^^Al7l^ 7)^ *\ 

S. ^Jf# 3 Sf-ll- *r Sl^k ^7l P/V ^#7]^, #7l ^#*> A]Jr ^ AJ-71 7l§ ^SLofl 
^ #*}^ ^S^H^r *M ^ #7l Al^ofl 145}. ^7] ^oj- 

^» ^^Itt W^-t S.^ ^ $X^. #71 ^1 &IL±r, <#7] ^#*V Aljr *1 # 
7] 71^ A]Jrofl r^E]- # 7 ] ^Jfofl ^t}^ #7l ^#*}- A} J: ^ a o v 71 

7l§ ^A A cM ^Ei-^-^ ^^>» «V^Al7l^ #f>\ ^ #7l 7]& 

0 l-§-*H ^### J±#*V^ Jitf-?-* ^ #7l ^b^^ x-icfl^ #z>f 

€^olcf. Aj-71 ^E^Tr #7] 41 4^ ^"71 ^"^Al7l^ *1 

^ t±3L ^ <U4. #71 *H ^7}^, #7) 7\)o] Ai^ofl nq-ef ^ 

i^l7lJl, Aj- 7 1 ^Aj-^ 4^0^ ^gj AIJ:^ Aj- 7 ] Ajfg ^Aj- ^^7lofl ^^*>^ ^ 

i^^- ^ a! #7] 5]^-^^ #71 7l^ A]^ ^i«oll ^ 

El^^M!- ^ ol^ -g^ 5]^ i Aj- 7 ] 7 ]^ A]^ ^Jfoll ^ Aj- 
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<28> a. >gx$<>\ nfs. ^X\6\)d\) nf^ ^ t-flolEi 4^ #*1^ ^i^ 7 ](cl)l- 7>4 e)HEi 
#Jl1-& ^^V^, #71 *fll^7l Ji4 £ ^]2^7l ( C 2 = cl/n ; n >4)l- 7}*W , ^> 

2ir/n^ ^#*>«- 7>^1 n7fl^ 44 <a3*M, #7l ^1^71^ # 

^ ^7l» 7]-^^ AV 7 ] 01 a si ^ tflolBl^li^^ ^ofl tfl-g-^ £^3. 1+<1^ ^#*> # 
^ 7l§ ^IJL^sf, a o > 7 ] ^2^7]^ ^7l» 7Wcj, 271 /n^ fl#*l-* 

7M n 7fl^ 4« cflolEl ^llttl; 44 #3«Hr $i#*> ^#^r^r; #7l fl#*> ^#^£4 

■S^squi, #7i ^#*y #JL^4 # 7 i /ji^f S3^*H #7i $!#*> #jl<i^ 
efl^oi 7>^£l^ ^i^H^lJ:* 1>^sRr P/V # 7 1 P/v ^^^1 MsIji, a o v 7 ) 

efl^ofl -g-^}a} ^sj-^ *flo^ n 7fl<^ ^ #Jll^§- #71 n 7flsl ^ 

4^ #^ #Jl*:£. t^Rr ^^H^^; S? #71 n 711 4*- CflolEi #Jl«i«-^- #71 

*IH€ n 7Hsl ^!its elEM n <M^ #71 ^11^714- ^7lf 7} 

*m cfloiEi Ai^<i* ^4 71^ ^4^em- ^ 

<29> ol^Hl^^. S-^-i: €■ ^ofl 31 # ^#71, $1#4 ^# 

CDR #*1 ^ «J-^4 wV^tt #^H1# #^1^>711 

<30> J= l£r Bl-^eV ^ Hfl°oMl 4^- ^ ^# ^#44 ^ ^trolt)-. 

<3i> £ 1# ^^3, ^^o)l rrf^ a]^ o^^v ^#7l^ 4#4 ^iL-^(200), 2:^(220), 4 
#*1- #Jl t^Jf(240), 71^ #51 ^^(260) ^ 71^ a] 2. ^^^-(280)1- 3.^ ^ 
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<33> ^ ^% 7 ]^ ^ijh-s] ^^-o] ^7)$]°] 91^ ^i- ^ sa-a- «■ 

<34> ^1^(10)^ ^71 *\3L<U ^S. SXJL Ul^7l ^ ^IJl^ ^£ &4. 5E?h cfl °] ^ 

^JL(10)fe RZ ^Qs S NRZ 41 n^S. ^cf. °l*HHir, A oM c-fl o] E| ^1^:(10)# ^7)^ 
91 NRZ 7}^5r}$c}. 

<35> wV^ofl 4^" 3# ^#71^ ^1^51^ t-Ho]El Aljr(10)<2] <$ ^ 4^0) Aljr-E. 

(15)^ ifl^ UlJH5>^ ^#t!-4. 
<36> #5} 41Jl-&(15)^ #7] Cl)o]E^ ^IJI(IO)^ ^i^B] 1/N (N^r 4°1 ^ ^ 

<37> Mj-tgcq <g ^Aj^oH 4s Al- 7 ] ^ ^ ^#7l^ #7] N°l 4°} ^ # ^#7lo]c)-. o]^}6\) 

*l£r N^: 45. 7HRVtf. ^7] fto] 49l 7j ( t\]o)^ a]Ji(10)7> 40Gb/s^ 7>^J1 ^ 

^-£^-(200 HI ^Hr3 #^ 4l«(15)£r 10GHz£) ^sf^# 7>^J1 

^i£^-(200Hl <^€4. M ^1^1-(15)^ ^4^7} lOGHz^] ^-f, ^Hflsq a}^ ^ 

A o v ^*7l^ 20Gb/s^ a]^(10)1- ^S]^ ^ 5a$W?h Q% 

^a o > 7 c j^7l^ 40Gb/s^l HH^l A1JU10)!- ZL^SLS. x]?]^ ^ &4. A o v 7l N°l 891 ^-f , 

4€- af^ a}^ <^av ^#7l^ lOGHz^l ^5>^# 7>7]^ <0Jl#(15H1 

#-§-*}aJ 80Gb/s^ c-flolE-1 ^1^(10)1- ^ 9X^. ^, ¥ ^1^ ^#7l 

Cfl^Bi AlJl(lO)^ #^ ^1^(15)^ ti)j]7^C^ J7^D.3L ^^1-1- 
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<38> ^^(200)^ A]5l(10)« 4^ (15)^1 tilJESM zj- 

7>^m 4^ ^ a]s#^(20)^: t^^l?Jc}. ^i^-(200)S^-Ei ^ 

^ ^ A o v *> ^Ji *}JLl-(20)£- 2:^(220) ^ 7l§ Als. ^^(260)^1 Xl^tf. 

<39> 2:^(220)^ ^15H-(20)* 2 ol# 2:^-<5 r <*l 2 ojA^ Aj- 7 j ^ x 

^ilr-i: i^*Rr Xl 2 3H^r ^it 7^^ 4^2} 5f ^1JL#(30)^ ^3*1*1^. 2^ z}- 
S^- ^l3L#(30)^ ^HiE 27fl2] #7l XI 1 z^-71 S^>J1 ^Jcf. (220)S 

JfE-] 2^ <d^#(30)^ <0jr «-^(240)°i| Xl^cf. 

<40> o^j- Ajjr ^-^-^-(240)^ S^- ^!Jl-i-(30)* °l-g-*H fl^*> ^151(50)1- 

cf. ^ A o^r ^1^(50)^ cflo]Ei a]J:(10)2]- ^ Ai^-. (15) ^ ^^Hl ^fl^Rr 

<4i> a]Jt ^^(260)^ 3H V *> ^iL ^l«(20)^r °l-g-*H 7l§ ^Jl(60H1 tfl^- ^fif 

7>^m 7]§ ^jfcL ^1Jl1-(40)-§; ^^H^tf. 7l§ ^11-^(260)^-^ ^ 

^]S#(40)^ 7l$ fi-^(280Hl 
< 42 > aij: ^^(280)^ 7l§ ^1Jl#(40)# °l-§-^M 71^ a]s(60)1- 7) 

§ ^1^(60)^ sfl€ (pattern dependency)^: li^l^i^r. (pattern 

dependency) -Sr °}*} %2^z>}^ ^#^^4. 

<«> £ 2a^ 5L lofl ^ Zj#7l<2] W>^^ H ^HH *r^- £ a]*1 
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5L 2a* ^^(200)^ #JL ^^S. ^£ Xl 1 Hfl*l , Xl 2 Hfl*l , Xl 3 Bfl 

*1 53 xl 4 Hfl^l* ^ $a<=h ^Xl <4€- -5J-71 Xl 1 ZJ)*1, Xl 2 Xl 3 Efl^l ^ 

Xl 4 efl^l^ 4*13 ^.-ell'i S.2]7l£ Efl^l (positive- level triggered latch)^cf. -SM 4*1 
3*1-3119 S3t1^ 2fl^] (positive- level triggered latch)^ #«H »i»o] -^oMl^ cflo]^ 
^lS(10)l- Xl^^t}. rLB^Jl, <#7] 4*13 Hel7l^ efl^l (positive-level triggered 

latch)Tr -S-71 #^o] »i»o] ^ov^] a o v 7 ] X|3r^£ cflo]Bl ^JL(IO)-!- ^l^rXl #^th=h A o v 
71 Xl 1 Sfl*l, Xl 2 afl*l, Xl 3 efl^l ^ ^1 4 sfl^Hfe zJ-71 Jfl-S-ol 4^ 47fl3 4Ul«°1 

^3^4. £ 1^3 U ^HH rcj-s. aV 7 ) 47fl^ #^ ^Jlt-& 90°o) o^j-.g- 7> ^i 

4. ^T, A J"7l Xl 1 Efl^ofl Xl^TT 4!5L(<X*r, I 7l§O.S S^, >^7l Xl 

2 Efl^Hl Xl^^r ^71 I #^ ^1Jl4 90°3 ^^>» 7>^lJL, #7] Xl 3 Sfi^H 

XR3fe #^ <QJ:fe ^-71 I -f-s) AiJisq- 180°3 ^^r* 7 r *H, #7l ^ 4 efl^ofl ^3 

^ #^ ^Ji^r ^"71 I ^Jlfif 270° 3 ^ A o V ^># 7>^Cf. 

^tHr(220)fe Xl 2 X0R XHS, x| 3 X 0R Xl<XH > ^ 4 X 0R XMB ^ ^ 5 X 0R 7)1 <X H# S. 
^ 5fl4. ^"71 Xl 2 XOR XHB^r -£7l X| 1 Hfl*13 #^ ^ #7l Xl 4 efl*13 
Xl ^3<X ^"71 XI 3 XOR TlMB^r ^-71 XI 1 Efl^Sl £ #7} Xl 2 2fl*13 # 

^lEHl ^3<X ^-^X, #7] X] 4 XOR XM^fe ^-71 XI 2 2fl*13 ^ #7l Xl 3 2fl*l 

3 #^X1 ^3<X flU, A o v 7l XI 5 XOR XMBtt #7l Xl 3 2fi*13 $J #7l Xl 4 
Hfl^cq ^a^o!] ^^-slcX Xltf. 2:^OjL(220)Tr ^7] Xl 2 XOR Xl°lH, Xl 3 XOR Xl«^lH, Xl 4 
XOR XHB * XI 5 XOR Xl^Bl-* <>}^}<^ X 0R 9^}^ ^*JtrT=r. S^(220)X1 ^*fl XOR 
<£a]-^ Aix#(30)^r el e2 -^Jl, e3 *!Jl ^ e4 ^l^ojcl-. ^ X 0R 
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£■ ^.-E. ^r(odd function)^, *9 3 A Jlt°ll^ ¥^X1^ "l"o] #X]%v ^^-<Hl ft, 
*r, is}o} efl^ ft-Qr £±r <2#* 3*1^. 

<46> <$^x} ^-^^-(240)^ Xl 3 ^E^bJ]a^ S^Vzi 9X^-. #7l Xl 3 ^E]#?flA^ 4:1 

t^ofl 3l#*l- ^^^-(240)^ #7l el ^]Jl, e2 ^}Jl, e3 #Jl ^ e4 Xl^«> 

< 47 > 7 |§ #x ^^(260)^ Xl 5 efl^l, XI 6 efl*l, Xl 7 Efl*l ^ Xl 8 efl*l-& S^>Jl $1^. 

#7l XI 5 Bfl*m #7l XI 1 Sfl^l^ ^71 #^^1 ^£)<H flja, # 7 1 Xl 6 Hfl*l^r #7l Xl 
2 Efl^l^ #7l #^#*ll 9XSL*\, #?1 XI 7 2fl^]^ #71 XI 3 Hfl*l<>] #71 #3<£H 

^^<H 5tU, #71 XI 8 2fl*lTr #7l XI 4 Efl*l3l #71 #^t=H1 $a^. #71 XI 5 

XI 6 Efl*l, XI 7 efl*l ^ Xl 8 efl*lfe zM ^t+fil #^ #JH- Xl^-«Hr4. ^3 
U ^HH ^ 7l§ #Jl ^^(260)^ tf€- ^#€- 7}X^ 47flSl #5} #Jll:l- Xl 

^^Hr*}. ^1^>71]^, #7l XI 5 Bfl^l^ #71 XI 1 sfl^l^l #^ #Jl2]- 180°£l ^#^7> M-fe 
M #Jl-& Xl^Jl, #7l XI 6 £fl^l^ #7l Xl 2 sfl^lsl #5L2]- 180° ^1 ^#^>7> q- 

#^ #Jl«- Xl^.2.^, #7l XI 7 Hfl^l^ #7l XI 3 Hfl^lSl ^\SL9\- 180°^ ^#*>7> 

*4*r Xl^-^-Jl, #71 XI 8 sfl^m #71 XI 4 sfl^l^l #^^1- 180° si ^#^V 

A xl^-^q. 

<48> 7l§ #31 1^-^(280)^ XI 1 ^El-t^H, *fl 2 ^Ell-^Ai g 7)1 i XOR XMS* 5L^Kn. 
Sliq-. #71 XI 1 ^Ell-B3j^ ^ XI 2 ^e1#bJ]a-1^ 71^ #JL ^J±^-(260H SUl, 
#71 XI 1 XOR XMH^r #71 XI 1 ^Ell-BJH ^ # 
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7} Xl 2 ^EH-BJl^ofl ^S\o] olcf. wV^ofl ^ ^Aj^Hl #71 Xl 1 ^El#HflA^ # 

7) Xl 5 3fl^l^ ^ Xl 7 2fl*lSl #^^H1 £U, #71 XI 2 ^El**M^ #7l 

XI 6 5fl*l£l #71 XI 8 efl^l^l #^^1 Stltf. 7l§ AiJi ^^-(280) 

4^ 71^ ^Ji #Jl#(40)* ^Bl#^#Al7lJl ( #71 ^E]l"^€ 7l§ ^iL #JL 

l-(40)# XOR <a#Al7jcl-. 
<49> £ 2b^ £ 1^1 £^1€ ^ ^ ^#71^1 a>^-3j^ <^ ^HHl 4^- 4:1 ^e|W^1 

## £AltV SlS^olcl-. 

<50> £ 2b» %|-3^3, #7l XI 3 ^EH-^jA^ 37flSl 2:1 ^Elf-^JA^ 3£^>J1 olcf. H&1 Jl, 
#71 XI 3 ^El^eJM^ £ 2b<Xl W><4 £ol AlS. tJ-S. <H#-g- 7}X^b 27fl2l ^Jl 

#* Xl^^cf. #71 el e2 #Jl, e3 #Jl ^ e4 #JLb ^ 3l#* # 

71 #3 ^S#(15)^l slsfl i^S] #^£l<X 3#*V #Jl(50)-I- iMH^c]-. 

<si> ^ ^aHHI ucj.^. <^# ^#7l^ ^ x efl*^^, 4^ XI 1 

3 ^ XI 3 ^El§ejj^ ; ^ 2 Sfl^l XI 1 ^EH-ejjA-1, 2 ^El^Bjl 
>H 52 XI 2 fesl i%v^v - o^cf. 

<52> #71 4^ XI 1 eH*!^*^ #Jl ^^S. 9X^. Xl 1 ^7l(cl)» oiio^ 

#^<l3l- ^1 2 ^7l(c2=cl/n, ^7^ n>4)# 7>*lfe #5) <0Jil-ol Xl^^. #7] cfl 

<X&I ^l^r 211 *H1 Z^7l ^1^. Xl^€4. ^7l 31 #^^^ #7l 4^ M #^ 

°fl -§-^^ n7fl^ ^#^> ^iL t^^l?!4. ^ ^*HH1 #7l c-flol 
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<53> av 7 ] 4^0] ^ ! ^ ^^jQ- a o v 7 ] ^Ul^ °l-g-«H 

«J ^A]<^|6fl rcj-^- ^ ! ^ ^ XOR Tflo] 

B» ^ 2:^- ^iJH-^r ^>7l all 3 ^l-Bji^ofl afl^t}. 

<54> Aj- 7 ] ^ 3 ^^^ E J]^^ n7fl ^ ^ AjJl-i-^- n/27fl^ ^-^l -g-^M ^ 

^-^^1^1^-. ^"71 ^71 afl 1 ^712} ^7l# 7}*}^, #7} 

<55> a o V 7 | ^ A]jL#£- 4^0^ Efl^-t-l- i^>^ ^7) a]] 2 Hfl^l ^^1-^1 ^^€4. A o V 

71 all 2 Efl^l ^^1-^ afl 2 ^7l^ ^-^^ ^ 7 1# 7^1^ n7fl2l 7^ ^iL ^lJl#^ ^ 

^^lTjcf. 

<56> A o > 7l ^ 2 ^El^SlA-1 ^ ^-.71 all 2 ^Bl S^" 41-71 7l § ^ .£ ^Jr^-g- o] -g-*>o} 7 ) 

^ H^Sr ^^Al7jCf . Aj- 7 | 7 ]^ Aljr^ Aj- 7 1 1 -71^ ^7]= 7 >^cf. 

<57> 5L 3^ S. l°fl 5L*}& a^ ^ ^#71^1 uf^t^tb ^aHHI rcfs. ^ ^ 

31 S^ltb ^IJLiolcf. 

<58> £ 3 ofl ^-ol ( c-flolE^ ^IJL(IO)^ ^^(differential) .^J^l:^ <#7) 47fl£| 

#3 ±^2) A7] 90°3R V *r» 7M Al«olcf. olsHMi^, 47fl£] # 

^ I #^ ^3L, Q ^1^, II -VS. * Ql aj^^ §>^cf. 

<59> c 3* , ^ Vt §^l l4€- A oM ^ ^ ^#7l^ CI] Ol Ei A]^(10)l" ^ #^ A]^ 

<H1 ^iM tilJU^c^ Zl-Zl- iH^Hl- #7) ^ 3^*H1 tfltb ^-71 >j| 1 

fl^> ^^.1-^- ^|7l 7H^ 47fl^l ^1J1#(20)# ^^^TjCf. ^ £X\ 

fl^*> 3J± 4l31#(20)^- ml, m2, m3 ^ m4 ^Jl^c]-. ml 41^^ c^o]b| 
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^lS(lO)^ I #^ ^^Hl ^fl^rr ^1 1 £|^> ^J5L» ^Jl°lJl, #7l m2 

^IJl^ cfl^lB] ^1 31(10)2]- Q Aljro] ^#*H *fl^Rr *H 1 ^ A o^> A*}^ HJL 

°H, ^7l m3 ^IS^cr cflolE-l ^JjL(10)£f II Al^o] ^#*H1 ^fl^Kr 1 ^SL 

# 7>^1^ ^I^oIji, # 7 1 m4 ^1^^ cflolE^ Als(10)5f Ql #^ ^jro} ^^Hl ^fl^Rr 
1 ^iL» 7}^^ Ailolr}. 

<60> ^^(220)oll afl^el #7l ml ^Jl ^ #7] m4 HS.7} S^(220)^ #7l ^ 2 X0R 71)o]e 
ofl ^ ^ ^71 el ^1^7> IMS €4. S^-f (220H1 *fl^ <#7] ml ^IJ:^ #7l 

m2 ^1^7]- #7l 3 X0R TflolEofl °m^v}.. zl ^4 #7} e 2 <0Jl7} ^r^^cf. S^f(220) 
°fl ^^^1 #7] m2 #7] m3 ^Jl7}- #7l 4 X0R 7lHH<i ^^^cf. H ^ #7l e3 

^1^1- ^S€i=f. S^-(220H ^7] m3 ^IJLS}- #7] m4 ^1^7> #7l 5 X0R TlMB 

=l ^ ^7} e4 ^151* ^7} el #Jl, e2 ^]JL, e3 -iiJE. ^ e4 -tlx 

^HM ^3Ll-(30Hl *fl#HVq-. 

<61> A o V 7 | el AljT, e2 Ajjr, e3 A] 5: ^ e4 A]^ 27fl 0]#0] ^ X ^Aj.^ S.*}"*}^ ;*)] 2 

^#A> ^fit 2|7l 7^U &t}. 1:0] , # 7 ] e2 Aljri^ cflojE^ A]Jl(10)^ #7l l 

^1^2] ^#*H1 ^fl^Hr ^1 1 ^M. ^ tHHEi ^1^(10)5]- AJ-7] Q Aljro] 

°fl *fl^Kr *fl 1 ^^x} 2 ^#*> ^^1- 7Mn 51 cf. 

<62> Aj-7] ^] 3 ^E]^5flAi^. Aj- 7 ) el A] Jr, e2 Aj^ j e3 A] Jr. Ul e4 A]^^. ^"-(220)3.^ ^ 

31#*> ^1^(50)1- IMM?!^. ^, ^7] 3 <HB]#3H^ #7) I #JL$)- ^7) 

Q #^ ^1^1- °l-g-^l-^ #7] el ^1^, e2 ^1^, e3 ^ e4 ^3 ^iS. 

^14. °1 t±3L7\ ^]s(50)olcf. ^1- l-o], #71 I A1317> "O^lJl, #7l Q #^ 

^lS7> "0"<y , ^71 ^| 3 ^E]t 2 ^1u #71 el #71 I AJ^7> "0 
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"oloL, A oM Q Al^7> "1"-?] 3-f , ^71 Xl 3 ^E]l-l3jA^ ^-7] e 2 *]Jl«- , ^o V 

7l I #^ ^517> "l-olJi, s&7] Q ^]Jl7 r "0"tl ^-r-, -#7) *fl 3 ^E^^Hfe- #7] e3 

#^*|-al, A oM I 1"^ ^lJL7 r »1"o1jL, ^-71 Q <0Jl7> "1"°] ^-f, <#7] Xl 3 ^ 

Bl^EflA^ ^1-71 e4 #3tt4. 
<63> 7l§ ^^(260)^- ^H^r ^lJll-(20)-^7l ml -tlJl, m2 m3 ^ m4 ^1 

S-i: Xl^o} ^7] 7)& ^l^ofl cfltr ^^t 7Mr 7}^ ^iL 4j3l#(40)^ ^^Al?jcf. r l 
^IJl, r2 *1JL, r3 <QJ: r 4 ^Jl7} 7]§ ^ J± ^]Jl#(40H1 ^^^4. 4 V 7| rl #7l 
r3 ^IJL^b #7l XI 1 ^E^l-sflA^] ^i^^ji, a o v 7 ] r2 ^71 r4 <#7] Xl 2 liEj 

«-^*H Xl^t}. #7l XI 1, 2 ^Ejl-BJjA^ -f-azftl- # 7 j ^ ! X0R Tfloleofl og ^ 

#7] XI 1 X0R XMHir ^i. 7 | XI 1, 2 H^-M-MS ^Jil-oll tfl^H X0R ^<i>* 

^*a*H 7i$ ^i^(60)» inn^m. 

^ ^# "Sojcf. 

< 65 > £ 4# ^S*}^, ^ofl 4a a o > 7 ] CDR A}*g <^>£ ^#71(300), P/V ^«r7l(320), 

^oj. ^ ^71(340) £ ^ 3)5.^(360)1- t Xl^. 

<66> o^a o v ^#71(300)^ A]3L(70)Sf ^1JL»(120)^ SJ^^V $1#*V 4! 

3l(90), 7l§ >0^(100) ^ cflolE-1 a]s(70)^ cflojE-1 ^iL# 7^^ HM^I 

^l^#(80)^r ^MMW. <0^(90)^ cflo]El Aijr( 70 )<4 ^sj-^ Al^-g. 

(120)2] $1#*H1 sfl^*H^ ai^oIji, 7l§ -tls(lOO)^ sfl^i (pattern dependency)^ 

M.^}^ ^7} ^^$) C-flolE^ Al£:#(80)£r cflolE^ ^^(yo)^ ^« cflolE] ^ 
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<67> p/v ^7l(320)^r ^.JlOO)^ 7l§ 41JL(100)» ^^^> *1H ^1^(110)1- ^ 

^lfl^r. *M ^ls(llO)^ ^71(340)^1 *I<y-* *lHsKr ^li^l^. 

P/V ^^-71(320)^ 71$ ^IJL(IOO)-!- °l-g-^ ^ (pattern dependency)* iL^tb^ . 

P/V ^#71(320)^ ^^1- ^1^(90)^] 4^ ^^>^# ^HW- ^r, ^1^(90)7> 
<#2\ H3L<£ P/V ^^71(320)^ ;fl*r* ^Ul^JI, ^]JL(90)7l- A^o] 7^ 

p/v ^71(320)^ ^^1^1^-. 

<68> ^71(340)^ ^r^Hr ^]Jl-I-(120)* 1HM ^ <fl^ ^#71(300) 

oil ^^JI, P/V ^«:7l(320)^El afl^g ^ ^Jl(110)«- ol-g-^c^ 4^51 

^Jl-&(120)* Ji^l^. ^, ^71(340)^ ^r^Hr 

(120)* ^ iL^ v € #^ ^JL*(130)* t^Al?J4. dlolE-l ^1J:(70)^ 

t^Ht #^ ^IJL^^OH -^71 (synchronization) 51^51^1 &t}. o}-&H , cfl 

olEi AiJi(70)7> 4^3*1 °>-gr ^ &t}. =L^E_3., cflolE^ ^1^(70)1- 4^^1^l7l 31 *H 31 

olEi ^lS(70)# 4^ ^T^Hr #^ -*1Jl#(120H1 *7lAl^ol: ^.Cf. ZL51H, 

Si CDR #*1tt HH^i ^1J1(70)^ #^ ^lS«(120)^ ^^Vl- #7l 

^ ^-8: li A o^]^$^-. H #^ ^1«( 120)^1 iL^^r. °1 a1Jt 7 }- J±^€ 

a.-^ -sf- ^ls#(130)olcl-. 4^ -4- ^ <05l*(130)^ ^ ^tf ^#71 

(300) ^ ^ S]S.^-( 360)^)1 ^slt}. 
<69> ^ 51^(360)^ cHlolE^ Als(70)^l H-f tflolE-l ^£L# 7>^1^ 4^o} ^ w. r-f] ©1 e-) a]s 
^(80)j4 J£#^ 4^ ^3X}-^ ^]S-1-(130)* °l-g-T5H cfl°l^ ejEl-ol^ 

(retiming)Al^lcl-. ^, ^ £) S Jf (36 o)i- 4^5} ^ ^1^(130)# °l-§-*H c-flolE^ 

^1JL(70)« ^Al^cr. 
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<70> ojAVoflAi K\9\. Q6\ t -M- l£rgo] CDR #*lb cfl o] Z\ ^Jl(70)^ 1/N (N£- 4*1 

^ ^JE* ^ #71 *ih 34. °l«HHfe, oisf ^ 

^ A o v ^Ei-u] -^(quarter-rate) 3#7lEj- Sr^tf. 

<71> ^^ 7 l(3 00 )^ fldfl^ a^^^op^ ols>oflA^ p/V ^^71(320), *1H ^ 

*I 71(340) £ 33 33.^(360)ofl tfl«H ^#^rf. 
<72> £ 5b £ 4<^fl ^ cflolE-] 4^ w>^^r «a ^^Hl °ll P/V ^^-71^ 

<73> s. 5 =. %v s §>^ ) p/v ^^7l(320)b ^H(400) ^ € 3 ^ (420)1- ^ 

<74> ^^(400)b ^ A o v (300)5.^- $H v *r ^1^(90)^- 7l§ J: (100)1- ^1^-^- 

°V *!M ^] 31(150)1- ^"^^1^14. ZLE]JL, ^ = (400)b &ffr*& *fl<H 

(150)1- ^-¥-(420H ^^tr^T. *>*1 ^H(400)b ^JU90H1 ^ -gE^Jf (420)^1 % 

<75> ^Ei«-(420)b *r*l ^ = (400)5.^3 ^SHf *H<H -*!:£( 150)* ^l^o} *1H ^IJl(llO) 

<76> £ 6^8- £ 4^11 S^s} ^ cflojEi ^ tiV^tb ^ ^HH *>*1 

<77> £ 6 * ^a^f^, £ ^<a) <^ ^X\a\}o\] rtf^ ^1 ^^(400)^ ^#-^(500), 2- 

4Hf (520) ^ ##-¥-(540)* ^ 5Zcf. 
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<78> ^#71(300)^1 <a^^lfe cflolB) *[2L(70)7} ^(random) ^JL^S-S., ^#* r 

^1Jl(90)^ ^ ^1JL7> ^cf. ^, ^7} t-llo]Ei ^1^(70)^ 31)] € (pat tern) ^1 n}5} *1Jl 
(90)^ ^€ (pat tern) o] ^_^Vt\ . °1 ^flU (pattern dependency) °1 5} ^rf. ^ 

sfl€ ^^(pattern dependency) , ^€ *1^7 r t A 3€ 4 s 5^. ^ ^4, ^4 

^1J1(120)7> ^ ^£ oicf. ZLe^S., #7] uflBl (pattern 

dependency) £: <H °> ^r. 

<79> ^ iL^-Jf(520)^ ^7] 4€ (pattern dependency)^: JS^M ^4. ^fi€ iL A o v 

^-(520)^ 7l§ A]5l(100)S. ^1^1(90)1- iL^}^ #7l xlBj^ ^r^-g- « 0 > 

<80> ^ ^^(500)^7 ^151(90)71- ^Is^ ^-f , ^1^(90)^1- 7l^ ^Ji(lOO) 

3 *H1 Sfl^Rr ^£^(420)^1 
<8i> « o V^^-(540)^ ^1J1(90)7> -g-Sl ^Is^] ^-f , ^E^(420H1 ^€ 

^1^(90)4 7]^ ^Jl(100)4 *H1 A o v -§-^>^ H o V; 5i^^l^. 
<82> o}^ ^ ^^(400)^1 ^Kg: «- 7 ] ^^-olel- th=f. -id<8 3# ^#71(300)^ #7l ti^d 

^ ^ ^#7lJiCf ^71 ^7l ZLSiSS, ^71 *fl<H ^S-o] ^cf. ^, ^ 

^]7l^ XjEi ^ #^ ^ ^4. 

<83> £ 7-8- £ 4<Hl SL^s} ^ c-llojEi 4^ #*1<2} y>#aitr ^ ^HH *r€- ^ 

<84> si 7^ %2i?>}t£, -g- Mj-tgoil <aj trj-s. ^ E ^(420)^ ^1^^-(600)1- ^ 
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<85> ^1^-^(600)^ ^^(400)^1 ^\o]6\) ^ z\]o] A]Jr(110)» ^3*1 ^ 

<86> £ 8-8: £ 4<H] #^ ^ cflolE] 4^ ^1^1 <H ^*HH 14^- *)H ^ 

&7]2] 

< 87 > £ 8 °- ^S^, -g- ^ -^MH 4€- 4°] ^71(340)^ ^Jf(700) ^ ^sj- 

^ ^J^(720)«- 5.^- ^ 5U^f. 

<88> ^.^^(700)^ *I]<H ^1^(110)1- € ^4 (420)5.-?- *H^o> ^ ^Jl(160)« ^3^1 

^14. ^-^^-(700)^ ^1S(110)« °l-§-*H A oM *IH ^^-rf. ^, 

^^^(700)^ ^-7] ^i<h #*M- ji#*H ^J»Hr #^ ^l«(i20)^- i^-Ai^]^ ^ 

^1^1(160)1- 

<89> ^5).- A]jr ^-¥-(720)^- 4^ #^ 4lJL#(120)* *iMM^ ^ ;g#7l 

(300H1 afl^l-ul, *=^Jf(700)^-B] Al^(i 60 )# <>l-g-*M 4^ ^r^Hr ^ 

^!Jl-i:(120)^: ^*>J1, J±^=} 4^ ^^Hr #^ 4lJLl-(130)^ ^ ^ A o v 3#7](300)<*l) 

^l^W. #3 a]s#(130)^ sft^o] ci] ol Ei a1Jl(70)£1 ^7] 
(synchronization)^ ^r^Hr ^1JL7> ^-^s]^cf^i fVcf. 

<90> 5L 9^ S. 4°\) ^ cflojE^ 4^ 4 #^]^ ^Al^oil rr)-s. ^ 5)3.^2} 

<9i> c g-g. m-^o^ ^ ^Aloflofl 4=. s)^( 360 )^ ^^-^-(800) ^ ^Bll-^j 

^-¥-(820)1- ^ 5U^r. 
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< 92 > ^ 3lS.^(360)^ 4^ ^ y. c-fl o] b] a]s^(80)^- iL#€ 4^ ^r^Hr #^ ^llt 
(130)3. ^Efoin o i( retiming)A i^ ^e^oI tq (retiming)^ 31^ MHW?! 1 }. ^, 

E] ^1JL(70)7> ^€4. ^4o]nJ( retiming) ^ ^olBl ^1J1(70)» 4€*l7l*7 ^-g- ^n)*V 
4. 

<93> tH3]Y(800)^ *\o]5L u]^Wr ^ a o V 7 ] tHs]^ 

(impedance) -^^H^-, #^#21 ^a)^ &°] "0"o)r\. #7l #7l 

#^ ^ 4^i, ^^(SOO^r #7] tf^o} 3 3.2] ^t^i 

oil ^1&°1 ^^(SOOHl *\)o)B\ ^lS«(80)2l- ^El^BjlA^if 

(820 HI ^l^tK 

<94> ^^^EjjAi«-( 8 00)^ ^31^(800)1- A]JL1;# ElEl-olnJ (retiming)Al ^ elE^o 1 

(retiming)^ 3l°l^ a]s(140)1- ^^^1^14. , 40Gb/s^l ^#-§- 7}^}^ xi\]o]B] 

^1J1(70)7> ^#7H (300H) ^-f , ^ Jfltf ^#71(300)^ lOGb/s^l 

^ 7Hb 47fl^1 A^y c-flolEi ^1^(80)1- ^ s)3.^-(360)<>ll *H^t}. lOGb/s^l 
* 7Wb 47flfil c-flolE^I ^ls#(80)ol ^ 5)^(360)^1 ^ 33.Jf 

(360)^ #71 47l]2l ^a. cilolEi ^1^-1:(80)^- ^£r°l D J (retiming)^ 40Gb/ S 2) 7> 

elHl-olnl^ cflolE-1 ^1^(140)1- ^^1^14. ^, dl°lEi A]S(70)7> 4^€4". 
<95> s. 10-& £ 4*11 ^ cflolE-1 4^ ^l^ w>^-3l*V <y ^aI^HI 4^. ^ ^ nflo] 

<96> £ 10# &^}^, ^#71(300)^ dlolEi a]s(70)^1 ^^Hr ^Jl* 

(120)^1 *)M*}ol a]31(90) ^ 71^ AisdOO)* l^lfWSlOO). ^#* r 
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Jl(90)7> <£S) ^-f , *M ^(400)tt fl#*> ^31(90)^- 7l§ ^1^(100)^ *H1 sfl^ 

€B^(420)^1 4|^*>ul(S200), <0^(9O)7> 4lJL°l , *}*1 Jg = 

(400)^ ^Ei-f (420H ^Ri^ ^31(90)4 7]^ 100)3 *H1 # 

^^1^I4(S300). P/V i£«:7l(320)^r A o V 7l 4^ *IW ^lJl(110)« ^^1^ 

*fl<H ^ 71(340)^1 ^1^-W(S400). ^ ^71(340)^ *fl<H *}Jl(110H 

^ ^^9] ^n}^ ^i«(120)# Ji^l?} #^ ^Jl#(130)# ^-M*] 

cf(S500) . HBjaL, ^1<H ^71(340)^ iL^ v € ^r^Hr ^^#(130)* -idH 

^ A o v ^#7l(300)<>11 ^l^tt^(S600). 

<97> ^7)^ W>^tb ^HItT ^"^^ 3*fl 7flAlHl ^olZL, ^ofl tfl# -§- 

^ ^^g. 7> ^1 ^7>^ ^ oj-ofl^ Cfoj,^ ^ * 7 \ 7 \ 7} 

, ol^*V €3 ^ ^7>^ *>7l^ ^ ^U^H ^SRr ^JlS ^ofo> ^ 

<98> olAVc^ ^^j- W >Sq- ^-Ol, M. ig-igofl ttj-S. *1*g <fl># ^^ 7 ] ^ # « 0 >^ £■ 

*\3L2] ^4 V 4 4^3 #3} >0Jl*^ Hl^H ^^>» 3Mt *r £U, 7> 

<99> ^ ig^ofl n^H CDR ^ ^ y-xgg. ^ S >^ #^ 4^}^ 3.4*0.3, $]o]&\ 4 

^ oi^ zLe-l^s., tfl-g-^ cflolE-ll- ^el«flo> ^ ^ o., m}^ X\# iflofl 
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1] 

cilolEi #7l z)]°]B\ ^[S.Si\ 1/N (N-8: 4°l#Sl ^)°\ ^S)-^# 7^1b 

#71 ^ 3l#*Hl tfl^r *11 1 ^#*1" ^H** *M 7Hb 4^ 3l#*V ^IJL 

f-*Rr 4 2 7Wb St ?l^r #7fl; ^ 

*Kr 3#*> ^# «o V ^. 
2] 

*ll 1*<H1 sa<>H, 

#71 y^s\ ^#*1~& ^#<5}^ #711^, 
#7l N^r 40H, #71 ^IJll;^ AjS. 3l## 7^fe ^0 ? _ ^ o} 

^# H o V ^. 

3] 

^ 1%H1 $M>H, 
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#7) ^iL ^IJL-l-^- ol-g-^H 7l§ A]Jr°)l cfl^j- 7l$ ^il ^ 

4] 

*)1 3%H1 ( 

Aj-71 ^^1 71$ ^1JL#* 1H§A171^ #3]^, 

^} 3# u o V ^. 

t^^*J- 5] 

A cM 71$ iHH^Tr ^711^, 

#71 71$ ^Jll-g; ^El^BjlA olAl CjTfl; ^ 

A oM ^El^^jjAj^ ai^i-chi c]i§H ol#ol XOR ^*Rr ^Tjll- i^>^L 

t^As ^ ^#^> ^# « 0 >^. 

[^^J- 6] 
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8] 

^1 1 %H1 SU^i, 
9] 

*fil^7l(cl)» K\)o]B\ A]^<1# <^*Hr ^7^1; 

A o v 7l ^11^7] 7j *ll2^7l ( C 2=cl/n ; <*\7)*\ n>4)l- 7}*)^, £*}^o_5. 2 tc /n^l 
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^7l# 7^1^, ^71 C-llolE-lAlJ:^^ ^ofl Cfl-g-^ ^ S ^Aj-^ 

I^*o> 10] 

*f) 9 %H1 &<H*1, t-11ol^|Als^^ ^ *Mj£ i Gb / s o^o} 3}^ ^JO^ 

111 

^1 10 %H1 91°]^, #7l ^l^^S.^^ 40Gb/s°l:n, #71 n^r 4^1 ^ 

12] 

13] 
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#7l n 7]\9] ^#*> *\3L^ #71 n 7^9] #2} AlJl§ ^ tfl-g-*>fe #3} 

-§-#*H AA Hfl^l^V^l, #7l *fl 2 ^7lSf ^«gtb ^7l* 7^1 ^ n 7fl^ 7l§ ^iL Alif|. 

t^Rr #31; £ 

#71 n 7flSl 7l§ ^iL #7l n 7fl<5] #§1 ^i-g-S ^El#a]^*>ZL 

#71 *11l^7l<4 ^7)Mr 7H^, #71 <^£|^ m o] E-} X) JL<I °} ^ ofl tfl-§-^ &*\3. 

71^ ^;£<1^ ^SRr #7111- Cl X^Kr ^o_JL *Rr ^#^> ^# u o V ^. 

[^*J- 14] 

HHEi Al^l- #71 C-flolEl Aljiol 1/N (N^r 4ol#^l ^)o} ^S^* 7>*1^ 

^ #^ ^l^l-ofl 471 ^#^r Hl^H AA$\ ^#^>» #71 zi- ^i#^Hl 

« ^1 1 ^#^> ^li#* ^71 7>^m ^Hr3 ^#*f ?1tt $!#*!- ^ 

"T" . 

#71 4^31 ^#^> Al^^- 2 °1# 2 o)^°) Aj. 7 l ^ i ^ift £_ 

*H 2 ^#*> 7Hb 2:^" ^Jitl- 7l^ * 

-H 7 A^> ^$<L£. ^% ^# ^#71. 



15] 

A 14%H1 

#71 3#*1- ^^fe, 



57-34 



1020030039613 



#^ 2004/2/6 



16] 

71^ 7l§ AlS C-1 i^JL ^JlS *}±r ^ ^ ^#71. 

IQtt 17] 
16%H] 

A oM 7)^ *\3L Hr^TT, 
A oM 71^ Al^ ^i^-ofl *fl 1 ^E^^eJlAi; 

A oM 7l§ AlS ^^ofl ol^ X) 2 13E}#bJM; ^ 

-*7l *fl 1 ^ A oM 2 ^E^^Bfl^o)] ol^ ^ 1 X0R TflolBl" i^>Jl 

5Uxr ^JLsL ^ ^Htf ^#71. 
18] 

*1] 16 %H1 5^1, 
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#7l ^^V-^iL-^ #JL ^JiL Xl 1 Efl^l, Xl 2 5fl*l, Xl 3 Sfl^l ^ ^ 4 Efl*m 

5L^>ji oi-^ ^-g- ^joi *m ^ $1# . 

19] 

Xl 18 #°fl SZ^Ai, 
#7l 71$ #Jl ^iL^Rr, 

#?1 Xl 1 Efl^o] t^cjofl ^^-5]^ X| 5 e|)^; 

#7l XI 2 2fl^2] t^^Hl SU^ XI 6 5fl*l; 

#7l XI 3 Efl^l^ f^^xi ^sqol X] 7^1; ^ 

>y-7l XI 4 Efl^l^ #^<EH1 XI 8 Efl^ll- SH^aL T5Rr ^ 

^ fl# ^#71. 

20] 

XI 18 %H1 9l°]*\, 

#7l iE^-fe, 

#7] XI 1 Efl*l^ #7l ^ #71 XI 4 5fl*l2] #71 #^^1 ^^-Sl^H 9X^ XI 2 XOR 

XMB; 

#71 XI 1 2fl^l^l #71 * #71 XI 2 Bfl^l^l #71 #^i=Hl ^^<H XI 3 XOR 

Xl°lB; 
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^7} a|| 2 2fl^l^ -S-71 #^^r ^ -8-71 A 3 sfl^l^ -S-71 t^^l fl^. *j] 4 X 0R 

^"71 2fl 3 2fl*l£] * >*7l 2fl 4 Hfl^l^l #7l #^<*fl ^S]^ ^ ^ 5 XOR 



[3J^*J- 21] 

^ 20 %H1 , 

#7l ^^1- ^-f^- ^"71 ^ 2 XOR TllolH^l ^-71 *ll 3 XOR A}°}^2\ 

A oM 211 4 XOR Tfloljeo} ^ ^-71 211 5 XOR TflolH^ M^Hl 3l^= A 3 



[3^8- 22] 

211 1^71 (cDS 71-2^ t\)o)B\ AlHI- ^<5}jl, ^"71 2111^71 iLCf 7J ^2^71 

(c2=cl/n ; <*|7H n >4)l- 7^1^, ^>^o.s (2jr/n)^ 7>^1 n 7fl^ #3 ^IJL*^ 

AA ^71 Aljrlroll cfl-g-^ a o V 7 ] c^ojE-1 ^^<1^ Z| c-flojE-l ^1^*^ tfl 

-§-*Rr #3 4l«o|l -g-^H n 7fl^ ^iL ^ iHH^lfe n 711^1 Bfl^l^ 

A J"7l n 71] Si £11*1^-1:21- ^^SlJl, ^"71 n 7fl<2] ^SL ^IJl*^ S^-^ n 7fl 

si ^ ^ #^Al7l^ n 7flsl ^ElS^^r-i-; ^ 
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#71 n 7flS] -a^SlJl, ^-71 n 7fl^ ^t}- ^1JL§,8: #7l n 7fl£) #3 

-g^M ^71 ^1^71^ -^^tb ^7l# 7}7lDj, ^-71 ^S\^r ^olE^AlS^^ 

^1 tfl-§-*Rr ^Is^^- #3*Rr ^#^1* ^«l*Hr 3^- 

*Kr ^ ^*7l. 
23] 

OlHEi ^"71 C-flolE-1 Aljrcq 1/N 4 ol^-cq ^)cq ^s}.^ 7 >^ ^ ^ 

^ ^3Hr 4lJL#<>fl ^7] WlJE^H ^IJl, 7l§ ^ ^-71 

^ H^f ^iif 7>^^ tfM^ Aljr^-g- ^A^jfe c^j; 

^7] ^S. ^ ^"71 7]^ Oj-g-^ afloj ^SKr ^oj- ^o] /Jit i£ 
4H?l*r #31 ; 

#71 ^lol ^1^1 4^ ^71 ^IJll-i- ixl^l 71 ^ #7fl; 

^71 -tlsl-g- A oM Oil ol Ei A]Jri4 ^ A ch§: tiling # 

711; 

A J"7l C-flolEl ^"71 ^He] A o V 7l ^T^Hr A]Jr 

°l -§-*H CflojEi ^lif B^^ojulAl ^7]l# i£^>ZL XI ^ ^-2.3. ^ #^ 

24] 

23 *M &°H, 
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#7l ^#*> #JL, #71 7l§ AlS £ #71 ^M^ #J-fr§: iHW^lfe #7j|^r 

J 

#71 N^r 4olJl, #71 4^3] ^Jt}^ #Jr-i:£- ^3- CfS. <fl#-g. 7 }*\& A^ ^ 

25] 

*l| 23 %H1 5fl°W, 

#71 fl#2> #Jl, #71 7l§ #Jl #71 A^y C-flolE-1 AlSl:* t^Mflb ^711^ 

f 

#71 ^)o)b] #71 -s].- #Ji#<Hl zi-71 fl#* Bija^ zj-z^ <h#*> 

1- 3#*Rr #7fl; 

#7l zj- $1#*HI tfltb l 3#*> A A ?\A^ 3#*> ^S. #Jl1- 

•§- ^3*1 7lfe ^711; 

#71 4=K^ ^#*> ^iL -ili-M: 2 °1# 2 °1#^ #71 *fl 1 ^#^> ^Ji#^r 5L 

#71 all 2 *!#*> ^iL* 7>^m 4^ ^ #«^r ^^71^ #31; * 
#7l 4^1 2:^ ^llt* ol-g-^>o^ #71 ^#*> #^1- t^Al 7l^r #« £f5}2 flfe 

[^t^ 26] 

all 25 %H1 A^H, 
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-5J-71 11^2] 3#*> ^ °l-8-*H, -3- iL#*Hr 7l§ ajjtoii tfl# 

27] 
28] 

*fl 25 &<H*1, 

A oM ^Al^l^ ^1^, 

#7] 71^ AJ^ 5 oj-g-^ gfl^ S^-fr ^.AJ-^ c^; 
#7l ^Aj-^> A]Jr ^ 71 § Aljrofl rcj-s}- ^l^H iMM^m 3? 

^71 *lH 14S} Aj-71 >|H A]^S. cj^ # 5£^>J7 Ol^ ^O. 

[^^J- 29] 

*fl 28 %H1 %l<H^i , 
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I^D- 30] 

^ 23 9X°)*\, 

#71 ^sh^ #31; ^ 



[^^& 31] 

XI 23 

#71 C-flolEi Al^» ^Efo]^ Al7l ^ #7}]^, 
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32] 

*lll^7Kcl)» 7>^1 Dflo]E-1 Aljr<g^ <#7] ^1^71 J±tf ?J *fl2^7l(c2 = 

cl/n ; <*|7H n >4)l- 7>*M, 2n/n$] ^^V» 7}^ n7fl^ ^sj-^ Aljrs. 

-g; AA <&%*\°\, 

%7\ ^1^71^ ^7l# 7>*H A <M C-llolE^S^S] ^ofl tfl-§-*Kr 

3#*V ^1^1 ^ 7l§ ^IJl^olf, AV 7 ) ^2^7]^ =-<^*> ^7l# 7H^, 

^71 -ilJL<t4 4 v 7l 7l§ ^ jr<g^- <a^*M av 7 ] ais^^i 31 

#71 ^^M^Ul^I ^ofl -g-^H 4^ n 7fl^l #^ # 

71 n 7H2] ^nf^ ^J^lfe #7fl; * 

^oM n 7fl4 ^jti t1\o]t] Ajl^ff A o v 7l *ll<H€ n 7flS] #ej ^IslrS. 

SlEMnjA^ ^71 ^1^714 ^7l» 7>*l 4^ ^ Aljr<*^ ^^Kr ^Tfll" 

*>JL 3^§r ^liLS f>}±r ^ tflo]Ei 4^1^. 

33] 

HMe] ^7} C-flolE^ Aljro] ^^^-o] 1/N (N o. 4 ol^Vo| ^^)oj -^l- 4^ 

^ #^ ^15L#^1 A?\ Ml 51 ^ A o^> ^131, 7l$ * #7l C-flolEl A] Jl 

ol Q]J=L t\)o]£\ ^M.^ A^ti cflolEi Al^#-g- ^-^Al^^ o^Aj- 71^7}; 
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7l^r P/V ^^"71 ; 

#7l *\]o] ^og-ofl t45} ^-71 4^ #3 ^1^1:* 7^1, #7] *1H US. 

71 ^ 3#7H afl^fe- ^ ^ H ^7]; £ 

A o V 7l DflojEi AlJlS] ^-71 4^T^ ^ c-flojEi #71 4^ ^*Hr 



34] 

^ 33 %H1 &<>H, 

^71 ^ ^#7]^, 

35] 

33 %H1 
A j-7l ^ 3R> ^#71^, 
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#7l OH 3 A] lf a> 7 ] ^-o] -2)-- ^ 31 ## ti^H*}^ Zj-Zl-o} <H#*V 

1- ^#^JL, #7l 2| 3l#*Hl tfltb ^1 1 ^#*> ^^-» ^71 7>^m ^#*V ^3- ^1 

^« t^H 71^ 3#*> ^iL^f; 

AJ-71 4^1 ^#*1" ^S. ^1Jl#* 2 ^1^" 2 o-|Aj-cq ^-71 ^] i <ft^\ ^S.^ ^ 
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cl/n ; <^7H n >4)# 7>*M, ^3 0.3. 2 it /n^ ^^>» 7}*1 n 7fl^ ^5f^ #ej 

#7l ^11^71^ ^M* 7Huj # 7 ) og^^- cflolEjAl^^fi] ^ofl cfl-g-SRr 

^#*> ^ 7l§ ^l^, # 7 | ^2^71^ ^7l» 7>7H, 

2 7t/n^ ^^>» 7>*1 n 7 flsl Aijd cflolE] 41 fl#-*> 
^-71 $|#*> ^#^4 <£7j5qji ( ^#t>} 4ls14 ^-71 71^ ^ <l-g- «a^*M 

D o lA l7} #71 ^11^7]^- ^7l# 7M-cr 4^ ^olE-1 A]Jr<g.g- Tj^-cJ-^- ^ti] 

*>fe" *}^r #^ ^ C-flolEi 4^#^1. 
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